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CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1 INTRODUCTION 
 
In this chapter, the experimental procedure will be explained more specifically 
about materials, testing and the procedures. This research was more on lab testing to 
investigate the compressive strength of banana trunks ash mortar. Besides that, details 
explanation on materials and types of testing use was explained in this chapter. 
 
 
Figure 3.1: Research Methodology Flowchart
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3.2 LABORATORY WORK 
 
This research was conducted to identify the best percentage of banana trunk ash 
to replace cement in mortar. In this research, compression test is conducted. The 
compression test was carried out to determine the compressive strength of specimens. 
The percentages of banana trunk ash are 1%, 2% and 3% by weight. For each mix, cube 
with 50 mm x 50mm x 50mm was prepared for testing at 7, 14 and 28 days. The total 
numbers of 27 specimens for banana trunk ash mortars and three normal mortars were 
prepared altogether as shown in Table 3.1 below. 
 
Table 3.1: No of specimens and test 
 
 
3.3 PREPARATION OF MATERIAL 
 
The materials need to be prepared to smooth the experimental work.  For this 
research, the material use for the produce the mortars were Ordinary Portland Cement, 
fine aggregate, water and banana trunk ash. For mortar specimens, Ordinary Portland 
Cement and fine aggregate are used by ratio 1:3.The material such as Ordinary Portland 
Cement (OPC), fine aggregates, and water are provided in the laboratory. 
 
 
 
 
Detail of Specimen  Mortar Age (days) 
7 days 14 days 28 days 
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1% 3 3 3 
2% 3 3 3 
3% 3 3 3 
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3.3.1 Ordinary Portland cement 
 
Cement is material with adhesive and cohesive properties. The function is bind 
fine and coarse aggregate together, to fill any voids in between coarse and fine 
aggregate and to make a compact mass. Portland cement is contained limestone, 
alumina and silica. To produce the mortar, Orang Kuat OPC was used as binder as 
shown in Figure 3.2. 
 
     
Figure 3.2: Orang Kuat OPC 
 
3.3.2 Fine Aggregate 
 
Aggregate are defined as mineral constituent of concrete in granular or 
particulate form, usually comprising both coarse and fine fraction (Alexander M, 
Mindess S.2005). Aggregate is a granular material obtained by processing natural 
material. Aggregate are use because they are greatly reduce the cost and reduce the heat 
output per unit volume of mortar therefore it reduce the thermal stress. For this research, 
natural sand is used and obtains after sieve passing 5 mm percent passing follow ASTM 
C-144 which is Standard Specification for aggregate for masonry mortar. River sand 
was used to be added with cement, banana trunks ash and water to make mortar as 
shown in figure 3.3. 
